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PROVIDING A WORKPIECE DEFINING AT LEAST ONE REGION HAVING A REFINED GRAIN 

STRUCTURE. 



DETERMINING THE DIMENSIONS OF THE RIVET. 



SELECTING THE WORKPIECE BASED ON THE DIMENSIONS OF THE RIVET. 



FRICTION STIR WELDING A PORTION OF THE STOCK MEMBER TO FORM THE 
AT LEAST ONE REGION HAVING A REFINED GRAIN STRUCTURE. 



34 



INSERTING A ROTATING FRICTION STIR WELDING PROBE INTO THE WORKPIECE 
TO FORM THE AT LEAST ONE REGION HAVING A REFINED GRAIN STRUCTURE. 
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MOVING THE ROTATING FRICTION STIR WELDING PROBE THROUGH THE 
WORKPIECE ALONG A PREDETERMINED PATH. 



,31 



.32 



.33 



REMOVING A BLANK FROM THE AT LEAST ONE REGION OF THE WORKPIECE HAVING A REFINED] 

GRAIN STRUCTURE. 
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MACHINING THE WORKPIECE TO REMOVE AT LEAST ONE REGION OF THE WORKPIECE 
HAVING AN UNREFINED GRAIN STRUCTURE. 



PUNCHING THE BLANK FROM AT LEAST ONE REGION OF THE WORKPIECE 
HAVING A REFINED GRAIN STRUCTURE. 




FORMING THE BLANK INTO A RIVET. 



EXTRUDING THE BLANK THROUGH A DIE. 



STAMPING THE BLANK WITH A PUNCH. 



REPEATING THE REMOVING AND FORMING STEPS. 
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PROVIDING A WORKPIECE. 
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FORMING IN THE WORKPIECE AT LEAST ONE REGION HAVING A REFINED GRAIN STRUCTURE. 



INSERTING A ROTATING FRICTION STIR WELDING PROBE INTO THE WORKPIECE. 



MOVING THE ROTATING FRICTION STIR WELDING PROBE ALONG A 
PREDETERMINED PATH. 



MACHINING THE WORKPIECE TO REMOVE AT LEAST ONE REGION OF THE 
WORKPIECE HAVING AN UNREFINED GRAIN STRUCTURE. 
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FORMING A RIVET FROM THE AT LEAST ONE REGION HAVING A REFINED GRAIN STRUCTURE 
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REMOVING A BLANK FROM THE AT LEAST ONE REGION OF THE WORKPIECE 
HAVING A REFINED GRAIN STRUCTURE. 



PUNCHING THE BLANK FROM THE AT LEAST ONE REGION OF THE 
WORKPIECE HAVING A REFINED GRAIN STRUCTURE 



FORMING THE BLANK INTO A RIVET. 



EXTRUDING THE BLANK THROUGH A DIE 



STAMPING THE BLANK WITH A PUNCH. 
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REPEATING THE SECOND FORMING STEP. 



FIG. 21 



